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Abstract

Introduction

Sesame (Sesamum indicum L.) is one of the oldest oilseed crops cultivated for purposes relating
to industry and household consumption. It is widely grown in tropical and subtropical regions
around the world. Sesame productivity can be highly variable depending upon the growing
conditions, cultivars, and cultural practices. Sowing date is a critical field crop management
practice that influences the intensity of other practices applied in crop growth and production.
Seed yield significantly influences by sowing date and cultivar. The optimal sowing date is one
of the most important and low cost field management practices affecting crop growth and yield.
In general, early sowing dates correspond to higher growth and seed yields. The aim of this study
was to explore an optimum sowing date for new indehiscent sesame cultivars and obtain new
superior cultivars with the highest yield potential and adaptation to different sowing date in
Dezful region.

Materials and Methods

In order to study the effects of different sowing dates on phonological traits, photosynthetic
parameters, and seed and oil yields of dehiscent and indehiscent sesame cultivars, a field
experiment was carried out in a split plot arrangement in randomized complete block design with
four replications in 2021-2022. The study site was located in Dezful, Iran. The main plots
included three sowing dates, June 5, June 20, and July 20, and the sub-plots consisted three
indehiscent (Chamran, Mohajer, Barkat) and one dehiscent (Schewin) sesame cultivars. 5 th
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June sowing date was considered as early sowing date, and 5 th July sowing date was considered
as late sowing date. Data were collected on various parameters, including plant heigh, height of
the first capsule, length of the capsule-bearing zone, days to the first capsule emergence, days to
flowering, stomatal conductance, photosynthetic rate, transpiration, chlorophylle index, seed
yield, biological yield, harvest index, oil content and oil yield.

Results and Discussion

Significant genotypic differences were observed in phenological traits, photosynthetic
parameters, and seed and oil yields across cultivars and sowing dates. Different sowing dates
influenced photosynthetic properties, phenological traits, and yields of sesame cultivars in
distinct ways. Changes in plant height, height of the first capsule, length of the capsule-bearing
zone, days to the first capsule emergence, days to flowering, stomatal conductance,
photosynthetic rate, transpiration rate, chlorophylle index, seed yield, biological yield, harvest
index, oil content and oil yield were significant across both years. In 2021, the June 5 sowing
date resulted in a significant decrease in the seed yield of Chamran, Schewin, Mohajer and,
Barkat cultivars by 1%, 25%, 11 and 6%, respectively, compared to the June 20 sowing date. In
contrast, the July 5 sowing date led to significant reductions in the seed yield of Mohajer and
Barkat by 21% and 37%, respectively, but increased the seed yields of Chamran and Schewin by
12% and 28%, respectively. There was also genetic variation in seed and oil yield across cultivars
in response to sowing dates. The Barkat and Mohajer cultivars, which had higher seed yields,
showed greater yield stability across the early sowing date compared to the Schwin cultivar.

Conclusion

Overall, the results of this experiment suggest that the optimal sowing window for improving
sesame production in humid tropical regions is between June 5 and June 20. Moreover, the
Barkat cultivar, which exhibited the highest seed and oil yields, is recommended for both early
and late sowing conditions in the Khuzestan region, alongside the Mohajer cultivar.

Keywords: Days to flowering, Oil yield, Photosynthetic rate, Stomatal conductance
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Figure 1. Daily maximum temperature of Dezful metrological station in 2021-2022

Table 1. The results of physical and chemical analysis of soil

. . § Soil Soil depth

1 1 0 1

Year K (mg kg™) P (mg kg™) N (%) EC (dSm™) texture (cm) pH

2021 149 11 0. 55 11 S|I|ty clay 15-30 779
oam

2022 291 21 0.57 28 Silty clay 15-30 735
loam
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Table 2. Mean squares of morphological and phenological traits of sesame as affected by cultivar and sowing date

S.O.V. , Height of the first Length of capsule . Days to the first
Df Plant height capsule bearing zone Days to flowering capsule emergence
First year Second First Second First Second First Second First year Second
year year year year year year year
Block 3 50.5™ 174" 32.3™ 58.8"™ 114" 1.74™ 2.52"™ 24" 3.35™
Sowing date 2 482™ 303™ 184" 309" 100™ 277" 16.2” 155" 11.2”
Erorr (a) 6 55.1 156 27.7 64 81.8 1.57 1.68 0.32 2.35
Cultivar 3 1969 1007 2768 15707 759" 50.6™ 428™ 1036™ 466" 1036 ™
Sowing date xCultivar 6 99 5™ 110" 734 "™ 153" 124" 2.82"™ 7.43" 135" 11"
Erorr (b) 27 102 42 52.1 63.9 41.1 2.66 1.76 0.81 1.07
C.V (%) 6.4 5.5 11.8 8.4 10.3 3.9 3.2 1.97 2.21
ns: not significant; *and ** significant at 5% and 1% probability levels, respectively
Table 3. Mean squares of photosynthetic traits of sesame as affected by cultivar and sowing date
S.0.V. Df Stomatal Photosynthetic rate Transpiration rate Chlorophylle index
conductance
First Second Second First Second Ei Second
Irst year
year year year year year year
Block 3 3429™ 27327 71.9™ 97.3™  0.080" 0.111™ 2.90™ 26.6"
Sowing date 2 760" 277™ 151™  0.293" 0.520" 266" 1417
Erorr (a) 6 525 615 33.2 0.139 0.215 7.13 9.96
Cultivar 3 520 " 876 " 28.1™ 135™  0.015™  0.111™ 99.3™ 53"
Sowing date xCultivar 6 1901 1164 ™ 578™  0.073" 0.131™ 27177 31.1"
Erorr (b) 27 722 662 41.1 0.026 0.106 12.35 10.1
C.V (%) 9.6 9.1 14.3 13.9 27.9 14.4 11.6

ns: not significant; *and ** significant at 5% and 1% probability levels, respectively
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Table 4. Mean squares of yield traits of sesame as affected by cultivar and sowing date

S.0.V.

Df

Seed yield Biological yield Harvest index Oil content Oil yield
First Second Fi First Second First Second First Second
irst year Second year

yearn year year year year year year year
Block 3 37300 o5ogs™ 1793320™  1793320™ 254" 247™  163™ 125 360" 6860
Sowing date 2 38157} 283535 14709302 14709302~  61.17 1447 1987  214™ 81108°  2658™
Erorr (a) 6 1328 28289 823218 823218 779 1022 49 906 30700 8674
Cultivars 3 oo IOY o57041433" 2579414337 1687 6147 713%™ g7 SR B

Sowing date o . * o

xCngvar 6 212993 26072 10567596 10567596 176™  58.8 349™ 151™ 61123 8615

Erorr (b) 27 68348 26588 1791634 1791634 7.86 19.43 3.68 7.55 17052 7273

C.V (%) 243 148 14.17 14.2 29.2  29.63 3.99 5.72 25.2 16.4

ns: not significant; *and ** significant at 5% and 1% probability levels, respectively
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Table 5. Mean comparison of the effect of sowing dates and cultivars on phelologic and morphophysiological traits of sesame

Days to the first

Plant height H_elght of the Days to capsule Transpiration Seed yield Harvest index Oil content
first capsule flowering emergence rate
Treatment
reatments cm cm - mmol m? s* mmol m?2 s* Kg. ha % %
First Second First Second First Secon First Second First Second First Second First Second First Second
year year year year year d year year year year year year year year year year year
Sowing date
5 June 1622 122%  63° 60° 41.9% 429% 487% 4767 131% 1.38% 1204% 1109% 95%®  11.87° 4756%® 48.68%
20" June 151° 113° 56° 53°  41.2% 41.1% 46.1° 474® 105° 1.06° 1105% 1133% 11.6% 14.87° 49.31% 47.81°
5" July 159% 118* 2%  56%  41.1°% 39.8° 424° 461" 115® 106" 926" 1051® 7.7°  17.87% 47.25" 48.37%
Cultivars
Chamran 144°¢ 113° 53" 52°  38.1° 357°¢ 41.8° 413° 121* 1.08%® 835° 1097° 11.22% 15.83° 46.91% 4650°
Schwin 175% 132%  83° 732 50.3° 54.8% 550% 60.8% 1.19% 1.25% 744®  743° 860"  458° 4858% 5150°
Mohajer 157° 114® 50° 51° 382" 358° 431" 41.7° 1.14® 1.08* 1300° 1288° 9.75® 18.25® 4850° 43.75°
Barkat 153° 113° 57° 49° 39.0° 37.3° 428" 442" 115%® 1.25% 1439% 1262° 8.86%® 20.83% 48.16% 50.08°

Means followed by the same letters for each trait in each column and each experimental factor at 5% probability level did not differ significantly.



Table 6. Mean comparison of morphophysiological traits of sesame cultivars in different sowing dates

[N g

Length of capsule

Treatments bearing zone Stomatal conductance Photosynthetic rate Chlorophylle index Seed yield Biological yield Oil yield
Sowing date  Cultivars cm mmol m?2. st mmol m?2. s Kg. ha Kg. hat Kg. hat
Chamran 84" 56 ¢ 3152 293%¢ 582 482 25.7 04 2550 807 % 1116 9185 ™ 8846 ¢ 363 5244
Schwin 101° 66 295%¢ 300%® 520 41® 35.2° 34.2° 788% 779¢ 7988 15224° 379 406 %
5" June Mohajer 114° 61%¢ 257 283%¢ 52@°¢ 47 225 285° 1490 ® 13722 16710° 8647 ° 727° 603%°
Barkat 9g od 66 % 265 P 270" 520¢ 46%® 23.7°¢¢ 26.5 1730° 1167%¢ 190182 1167 %¢ 8212 555
Chamran g1 °¢f 64%¢ 256¢ 272%¢ 53¢ 48° 19.5°¢ 25.0%¢ 802 % 1113 5495 ¢ 8709°¢ 389 518
20" ] Schwin 86°' 54¢ 267" 269" 48° 46%° 21.0% 22.7° 631° 707¢ 8508™ 16377  306° 372°
une
Mohajer g7be 612 2724 298%¢ 45°¢ 41%® 18.75° 23.0°¢ 1347% 1310% 10560° 6565 ¢ 668 % 551
Barkat g1 ¢t 58 b-d 2882 283%¢ 45°¢ 45%® 19.5°¢ 2520 1638 % 1400° 162922 6243 ¢ 8192 6942
Chamran gg of 67%® 266 " 310° 49°¢ 38" 25.2 4 27.2% 896 1061°¢ 9458 5080 ¢ 415 484°¢
50 101 Schwin 83’ 579 287%¢ 268" 57% 44 29.7° 345° 813% 741° 10593°  17500° 399 367°
u
Y Mohajer 106 *® 70 ¢ 279 %¢ 274°%¢ 60° 46® 26.2" 29° 1065« 1183°%°¢ 156452 6610 ¢ 503 ™ 537
Barkat 92 ¢f 63 *d 298 % 262°¢ 52 @¢ 47%® 25.5 b 27.2% 1030 « 1219%¢ 157482 4987 ¢ 435 645
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